


International Journal of Current Research and Review 


Scopus’ 
DOI: http://dx.doi.org/10.31782/IJCRR.2020.122230 


m Gamification Design Framework to Support 
Autism Children Interaction Skills: A Systematic 
Review 











IJCRR 
Section: Healthcare 


Sci. Journal Impact 
Factor: 6.1 (2018) 
ICV: 90.90 (2018) 


Copyright@IJCRR 


Siti Azreena Mubint, Matthew Wee Ann Poh?, Rizawati Rohizan?, 
Aida Zamnah Zainal Abidin*, Wong Chung Wei? 


'345School of Media, Arts and Design, Asia Pacific University of Technology & Innovation (APU), Technology Park Malaysia, Bukit Jalil, 
57000 Kuala Lumpur. 


ABSTRACT 


This systematic review article focuses on the gamification design framework in supporting interaction skills among autism chil- 
dren. Generally, the fact that gamification is not a new phenomenon has attracted researchers to conduct several relevant 
studies. Unfortunately, previous studies were not targeting the interaction skills from the viewpoints of autism children. Thus, 
the present study reviewed a considerable amount of past literature on the mentioned viewpoints. Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) was adopted for the review of the current research, which utilized four 
journal databases, namely IEEE, Springer, ScienceDirect and Google Scholar. Accordingly, the research effort resulted in a total 
of six articles that can be analyzed systematically. Significantly, the review managed to formulate three main themes, namely 
therapeutic, immersive and personalization. Finally, several recommendations were presented at the end of this research for 


future scholars’ reference. 
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INTRODUCTION 


Autism Spectrum Disorder (ASD) children who are having 
difficulties in social skills can find understanding nonverbal 
cues and social interaction with other people challenging'. 
Various interventions have been designed and evaluated. 
However, the effectiveness of the intervention treatment de- 
pends on the continuity and weekly hours intensity”. To sup- 
port conventional treatment methods, mental health profes- 
sionals put an effort into exploring the use of digital games 
and gamified therapeutic interventions’. Hence, the learning 
process acceleration has been influenced by game-based 
interventions by increasing the willingness to finish the re- 
quired tasks. These findings have led to a widespread digital 
games production for autism children as well as gamification 
application. 


Terms of gamification have been used to represent games 
application in another non-gaming field. In other words, it 
can be defined as the use of game elements in non-gaming 
contexts*. Various organizations have begun exploring gami- 
fication as a way to motivate, engage and increase user expe- 


rience. Education, training, self-management, marketing and 
health are several fields of applications that adopt gamifica- 
tion to its function. Due to these reasons, gamification has 
risen significantly in the past seven years and shows no sign 
of declining growth. Nowadays, early signs of gamification 
research institutionalizing as a cross-disciplinary field can be 
seen in the form of educational programs’. Thus, many gami- 
fication and autism literature can be found, which aimed to 
tackle the benefits of gamification application towards chil- 
dren behaviour. 


THE NEED FOR A SYSTEMATIC REVIEW 


A systematic review can be defined as quantitatively and 
qualitatively recognizing, combining and evaluating all ac- 
cessible data to generate an observationally determined 
response to an engaged research question®. Meanwhile, an 
extensive amount of existing systematic review associated 
with gamification framework has been conducted across the 
world. However, only several numbers of studies were per- 
formed within the context of autism children’ because the 
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available literature heavily focuses on the general gamifica- 
tion users as to improve the engagement period and user ex- 
periences, regardless of specific skills. The current paper at- 
tempts to systematically review all the appropriate literature 
to fulfil the gap by examining a growing body of evidence 
on the gamification towards autism children with regards to 
their interaction skills. Also, the present study is important 
because it provides information on the extent of the focus of 
peer review literature, which can assist the scholars in deliv- 
ering the prospect to understand future attention related to 
gamification concerns. 


The current systematic review development and writing are 
based on the main research question: How can gamification 
be incorporated for autism children specifically about their 
interaction skills? The principal focus of the investigation 
was on the design frameworks. On top of that, gamification 
and serious games are used in the current review as both 
terms share a common goal’. 


This section discusses the need to conduct a systematic re- 
view of autism children, while the following section presents 
the approach that was employed to obtain the answer to the 
research question formulated by the current research. Then, 
the third section conducts a systematic review and synthe- 
sizes the scientific literature to distinguish, select and evalu- 
ate the significant research on the gamification framework 
towards interaction skills of autism children. Finally, the last 
section examines the measure that needs to be taken when 
focusing on future researchers concerning the concerns be- 
ing raised. 


MATERIAL AND METHODS 


This section enlightens the four main sub-sections, namely 
PRISMA, resources, the systematic review process, and data 
abstraction and analysis, which are employed in the current 
research. 


PRISMA 

Publication standards are required to guide authors with the 
related and necessary material that will enable them to evalu- 
ate and examine the quality of a review. One of the published 
standards in conducting systematic literature reviews is 
called PRISMA or Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses. Furthermore, PRISMA high- 
lights on the reviews report that evaluates randomized tri- 
als, which can also be applied as the fundamental in report- 
ing systematic reviews for other types of research’. On top 
of that, Johnson et al.* claimed that PRISMA checklist is a 
rigorous and widely used reporting guideline for systematic 
reviews as well as gamification. Other than that, PRISMA 
can also be used as a basis for reporting systematic reviews 
particularly evaluation of interventions, which is suitable to 
be adopted in this study. 


Resources 

Methods of the review were conducted using four data- 
bases, namely IEEE, Science Direct, Springer and Google 
Scholar considering that all databases cover gamification 
and serious games studies. Specifically, those databases 
indexes computing and information system related studies 
including gamification. However, it should be noted that no 
database is perfect or comprehensive. Accordingly, Young- 
er and coworkers '° suggested that scholars should conduct 
their searching process using various databases to increase 
the possibility of obtaining significant and related articles. 
Hence, the present study has conducted manual searching 
as well considering that the articles are journals related to 
gamification. 


Systematic Review Process for Articles Selec- 
tion 

This section consists of another three sub-sections, namely 
identification, screening and eligibility, which are the main 
and fundamental process for systematic review articles se- 
lection. 


Identification 

The systematic review process in selecting several relevant 
and significant articles for the present study consists of three 
main steps. The first step is the keywords identification, fol- 
lowed by the process of searching for related and similar 
terms based on the dictionaries, thesaurus and past research- 
es. Thus, the search strings database were developed in April 
2020 (Refer to Table 1) after all relevant keywords were de- 
termined. Most importantly, the current research work suc- 
cessfully retrieved a total of 1115articles from all databases. 
As formerly stated, manual searching was conducted and ad- 
ditional numbers of four articles were found based on similar 
keywords. Altogether, 1119 articles were retrieved in the first 
step of the systematic review process. 


Table 1: The Search String 


Database Search String 


TITLE-ABS-KEY((“Gamification* de- 
sign*” OR “Gamification* framework*” 
OR “Gamification* model*”) AND (“Au- 
tism” OR “ASD” OR “Autism Spectrum 
Disorder”) AND (“Interaction*” OR 
“Interaction* skill*” OR “Interaction* 
support*”)) 


IEEE 


(“Gamification* design*” OR “Gamifica- 
tion* framework*” OR “Gamification* 
model*”) AND (“Autism” OR “ASD” 

OR “Autism Spectrum Disorder”) AND 
(“Interaction*” OR “Interaction* skill*” 
OR “Interaction* support*”) 


Science Direct, 
Springer and 
Google Scholar 
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Screening 

The purpose of the first step of screening was to remove du- 
plicate articles. In this case, three articles were excluded dur- 
ing the first step, while a total of1116 articles were screened 
based on inclusion and exclusion criteria determined by the 
researchers in the second step. The first criterion is the litera- 
ture type where the researchers decided to focus only on the 
journal research article due to its primary sources that offer 
empirical data. Thus, this further signifies that publication 
in the form of the systematic review, book chapter, journals 
review, and conference proceeding were excluded in the cur- 
rent research. Furthermore, the review only focused on Eng- 
lish articles. Additionally, it should be noted that 10 years 
(2009-2019) was selected for the timeline. On top of that, to 
increase the possibility of retrieving related articles, articles 
published in psychology and medical health, as well as arti- 
cles associated with serious games, were selected. Overall, a 
total of 1074 articles were excluded based on these criteria 
(Refer to Table 2). 


Table 2: The Inclusion and Exclusion Criteria 


Criterion Eligibility Exclusion 


Literature type Journal (research Journals (review), chap- 


articles) ter in the book, confer- 
ence proceedings 

Language English Non-English 

Timeline Between 2009 and_ < 2009 
2019 

Subject area Computer Sci- Other than Computer 
ence, Information Science, Information 
Systems, Serious Systems, Serious Games, 
Games, Medical Medical Health and 
Health and Psy- Psychology 
chology 

Eligibility 


A total of 42 articles were prepared for the third step known 
as the eligibility. In this significant step, the titles, abstracts 
and the main content of all the articles were assessed thor- 
oughly to ensure that they fulfilled the inclusion criteria and 
suitable to be used in the present study to achieve the objec- 
tives of the current research. Therefore, a total of36 articles 
were excluded due to non-focusing on gamification and seri- 
ous games issues related to autism children. Conclusively, 
only 6 remaining articles are ready to be analyzed (see. Fig. 


1). 


Data Abstraction and Analysis 

The integrated review is one of the review techniques that 
analyzes and synthesizes diverse research designs together 
(qualitative, quantitative and mixed methods). It can be done 
by qualifying quantitative data or quantifying qualitative 
data!'. Thus, this study chooses to quality all selected data. 


Thematic analysis is carried out to develop the appropriate 
themes in this study. Data compilation is done where the au- 
thors thoroughly analyzed a group of 6 selected articles to 
extract statements or data that answers the research question. 
Hence, the process has resulted in three main themes namely 
therapeutic, immersive and personalization. 
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Figure 1: Flow Diagram of the Study®. 


RESULTS 


The analysis produced a total of three themes related to gam- 
ification application and autism. The three themes are thera- 
peutic, immersive and personalization. More specifically, it 
should be noted that six previous studies'*!’ focused on so- 
cial, communications, vocabulary and emotions where those 
aspects are measured to be important in the development of 
interaction skills. 


Therapeutic 

Therapeutic is one of the elements that should be included 
in a gamification framework design. In particular, therapeu- 
tic practices is helping autistic children to better adhere to 
the invention process. Prior studies have argued that vari- 
ous therapeutic training tasks could be enhanced through the 
use of game elements and thus making them more engaging 
for patient'?"*. In other words, the gamification application 
should achieve therapeutic objectives such as motivation to 
achieve long-term behaviour change, motivation to engage 
with the application, and motivation to use gamification 
within the therapeutic procedures. 
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Immersive 

Gamification design towards interactions skills among au- 
tism children seems to be related to immersive experience’? 
16. The studies have shown that a virtual 3D environment 
can stimulate users’ interactivity and motivation. Specifi- 
cally, virtual reality offers opportunities for social interac- 
tion, a sense of co-presence and realism. Also, it can increase 
a sense of control and allow users to have more engaging 
in-world experience. This kind of immersive experience can 
potentially benefit from the fact that learning in a virtual 
environment that reproduces the realism can minimize the 
problems related to learning transfer. Developing Extended 
Reality (XR) can be exposed to real-world scenarios to sup- 
port the generalization of autism children learning. 


Personalization 

Gamification framework requires personalization of user to 
be adopted in the development process. The range of chil- 
dren, which may be catered, is highly dependent on the be- 
haviours targeted in its design. The gamification needs to be 
able to correspond to a broad range of patient characteristics 
and context!” 1+1, Providing a real-world experience that us- 
ers can relate to would enable them to be more aware of the 
potential benefits of therapeutic technique, thus helping to 
better manage user expectations. 


DISCUSSIONS 


In this study, three themes were formulated from the sys- 
tematic literature review process namely therapeutic, im- 
mersive and personalization. All these elements reflected as 
significant aspects or elements that should be incorporated 
and adopted in gamification design framework to ensure the 
effectiveness of the application. Also, to have meaningful 
gamification, the application should be able to improve user 
experience and user engagement!®. User in this context of 
the study is referring to autism children and it is challenging 
to maintain their engagement with the applied game. On top 
of that, this study is referring to interaction skills in terms of 
how the gamification can assist autism children to improve 
their interaction skills as a support and an intervention ap- 
proach from the conventional therapy done by the therapist. 
Various skills are associated with interaction such as social 
abilities, behavioural, communication proficiencies, emotion 
and vocabulary. Thus, the discussion will focus on how those 
three themes can improve autism interaction skills through 
gamification application. 


Early treatments or known as early intervention play an im- 
portant role as well as to help the autism children to opti- 
mize their daily behaviours. On top of that, the efficiency of 
therapeutic treatments is associated with the intensity of the 
treatment in terms of duration or hours of the treatment”’. To- 


gether with the definition of the treatment plan, the therapist 
defined a set of behavioral skills that are usually addressed 
within conventional treatments for fostering social initiation. 
Behavioural skills such as vocalization, cooperation, turn- 
taking, recognition of basic emotions and imitation are con- 
verted to game mechanics structure to define ways to apply 
it playfully within a gamification application. The process of 
merging perspective was carried out by using the structure 
defined with the therapists that were instantiated as specific 
elements through the inclusion of children contributions. 


Besides therapeutic, immersive storyline is required as well 
for contextualizing the learning goals and maximizing learn- 
ing. The term Extended Reality (XR) refers to the new para- 
digm of human-computer interaction that is currently pre- 
dominantly realized with Augmented Reality (AR), Virtual 
Reality (VR) and Mixed Reality (MR). XR maximizes hu- 
man engagement with the digital content, and in terms of 
learning applications, the user is fully immersed in the expe- 
rience and learning content”’. In gamification, engagement 
is one of the significant elements that should be produced 
and maintained while using it. Also, the application of XR 
to the education sector has been well studied and widely ac- 
cepted as an engaging and effective method of delivering 
immersive experiences to the users”!. On top of that, studies 
have also shown that a 3D virtual environment can stimu- 
late users’ interactivity and motivation”. To relate the im- 
mersive technology with a particular context of the study, 
the 3D virtual environment provides opportunities for social 
interaction and can offer users a sense of co-presence and 
realism. Thus, allowing autism children to have more engag- 
ing in-world experiences. Moreover, XR can improve autism 
children’s enjoyment and interest in the learning process if 
they are designed appropriately during the gamification de- 
velopment process. 


Furthermore, targeting multiple behaviours in the gamifica- 
tion design would allow an individual child with autism to 
learn, practice and improve their difficulties in one or more 
behaviours targeted in the gamification application. Person- 
alization is better to be integrated into gamification to corre- 
spond to a broad range of autism characteristics and context. 
In designing the gamification, there has to be a room for per- 
sonalization of therapy goals. Providing a real-world experi- 
ence that users can relate to would make them more aware 
of the gamification potential, and thus help to better manage 
user expectations!*. This could be done either explicitly by 
manually personalizing the game content or more implicitly, 
through automatic adaptation based on player preferences or 
modelling technique. In this study context, the gamification 
frameworks could be improved as it is designed based on 
the children’s autism characteristics and therapeutic goals 
whether short term or long term goals with assistance from 
their therapists. Thus, the range of autism children, which 
may be catered, is highly dependent on the behaviours or 
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personalization targeted in the gamification design frame- 
work. 


Recommendations 

The findings and systematic review process of the present 
study have led to several recommendations that may be help- 
ful for future scholars. First, future studies should be conduct- 
ed using Scopus and Web of Science database to obtain more 
relevant articles. In this study, due to limitation of database 
access, articles were obtained using other several established 
sources as mentioned at the beginning of this study. Mean- 
while, it should be noted that various keywords could be 
added to increase the relevant articles to be analyzed. For ex- 
ample, the “interaction” keyword for the search strings could 
be further improved by adding keywords such as“social”, 
“communication”, and “verbal”.Other than“interaction” 
keyword, the “gamification” keyword can also be added as 
“serious games” as both terms share a common goal; to form 
human behaviour or attitude through the intrinsically encour- 
aging qualities used in well-designed digital games’. Regard- 
less, both gamification and serious games capitalize on the 
popularity nature of recreational digital games and within the 
current review, the term‘applied games” can also be used to 
refer to both terms collectively. On another note, it should 
be realized that all of the articles analyzed in this study are 
only concentrating on journal articles while excluding any 
other systematic review journal articles. Thus, results analy- 
sis could be improved if conference proceeding articles were 
also included for review as it was discovered that the number 
of full conference proceeding articles also contain relevant 
data to be analyzed in this study. 


CONCLUSIONS 


In this paper, a systematic literature review process has been 
discussed and associated with gamification design frame- 
work for autism children aimed at supporting therapy of so- 
cial and interaction skills. Furthermore, three main themes 
that represent the gamification design framework were iden- 
tified based on the systematic review performed through the 
current research. The first theme refers to therapeutic, which 
is described as treatment plan whereby the therapist defined 
a set of behavioural skills that are usually addressed within 
conventional treatments for fostering social initiation as to 
help the autism children to optimize their daily behaviours in 
using the gamification application. The second theme refers 
to an immersive experience, which could be incorporated 
into the design framework to improve the user’s engagement 
as well as user experiences. In other words, the virtual 3D 
environment provides opportunities for social interaction 
and the ability to offer users a sense of co-presence and re- 
alism. Next, the third theme is known as personalization, 
which allows the individual child with autism to learn, prac- 


tice and improve their difficulties in one or more behaviours 
targeted in the gamification by tailoring the gamification ob- 
jectives to accommodate their specific autism characteristics 
and context. 


The key contribution in this paper is to provide more knowl- 
edge about designing gamification towards autism children 
specifically to support their interaction skills. Detailed de- 
scriptions of the systematic review process as well as the 
recommendations of gamification design framework in this 
context are provided. In the future, the structural design 
framework recommended in this study can be used as the 
basis for the development of a gamification framework for 
autism children specifically related to their interaction skill. 


ACKNOWLEDGEMENTS 


The authors also wish to express gratitude to the manage- 
ment of Asia Pacific University of Technology & Innova- 
tion (APU) for their support. The authors would also like 
to acknowledge the anonymous reviewers for their valuable 
feedback and comments. 


Conflict of Interest 


The authors involved in the current study does not declare 
any competing conflict of interest. 


Funding and Sponsorship 


The authors would like to thank Asia Pacific University of 
Technology & Innovations for providing a research grant 
(APURDG/02/2019) for this study. 


REFERENCES 


1. The National Autistic Society, “Autism - What is Autism?” The 
National Autistic Society, 2016. 

2. Thabtah F, Peebles D. Early Autism Screening: A Comprehen- 
sive Review. Int J Environ Res Public Health. 2019; 16(18): 
3502. 

3. Hulusic V, Pistoljevic A. A curriculum for developing serious 
games for children with autism: Int. Conf. Virtual Worlds Games 
Serious Appl. VS-Games 2017;84: 149-152, 

4. Hamari JK, Sarsa H. Does gamification work? - A literature re- 
view of empirical studies on gamification,” Proc Annu Hawaii 
Int Conf Syst Sci 2014; 3025-3034. 

5. Skuta P, Kostolanyova K. The Inclusion of Gamification Ele- 
ments in the Educational Process. Divai, 2016; 7470:2464-7489. 

6. Petrosino A, Boruch RF, Soydan H, Duggan L, Sanchez-Meca J. 
Meeting the Challenges of Evidence-Based Policy: The Camp- 
bell Collaboration, Ann Am Acad Pol Soc Sci 2001. 

7. Mubin SA, Wee Ann Poh M. A Review on Gamification Design 
Framework: How They Incorporated for Autism Children. 2020. 

8. Johnson D, Horton E, Mulcahy R, Foth M. Gamification and se- 
rious games within the domain of domestic energy consumption: 
A systematic review. Renew Sustain Energy Rev 2017;73:249- 
264. 


Int J Cur Res Rev | Vol 12 « Issue 22 + November 2020 124 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


Mubin et al.: Gamification design framework to support autism children interaction skills: a systematic review 


Moher D, Liberati A, Tetzlaff J, Altman DG, Preferred Report- 
ing Items for Systematic Reviews and Meta-Analyses: The 
PRISMA Statement. Phys Ther 2009; 89(9): 873-880. 

Younger P. Using google scholar to conduct a literature search. 
Nurs Stand 2010. 

Whittemore R, Knafl K. The integrative review: Updated meth- 
odology. J Adv Nurs 2005 Dec;52(5):546-53. 

Malinverni L, Mora-Guiard J, Padillo V, Valero L, Hervas L, 
Pares N. An inclusive design approach for developing video 
games for children with Autism Spectrum Disorder. Comput 
Human Behav 2017; 71:535-549. 

Fridenson-Hayo S, Berggren S, Lassalle A, Tal S, Pigat D, Meir 
N, et al. Emotiplay: a serious game for learning about emotions 
in children with autism: results of a cross-cultural evaluation. 
Eur Child Adolesc Psychiatry 2017;26(7). 

van Dooren MMM, Siriaraya P, Visch V, Spijkerman R, Bijkerk 
L. Reflections on the design, implementation, and adoption of a 
gamified eHealth application in youth mental healthcare. Enter- 
tain Comput 2019; 31:100305, 2019. 

Khowaja K, Salim SS. A framework to design vocabulary- 
based serious games for children with autism spectrum disorder 
(ASD). Springer Berlin Heidelberg 2019;0123456789. 

Politis Y. People with Disabilities Leading the Design of Serious 
Games and Virtual Worlds. Int J Serious Games 2017; 4(2). 


17. 


18. 


19. 


20. 


21. 


22, 


Smith K, Abrams SS. Gamification and accessibility. Int J Inf 
Learn Technol 2019; 36(2):104—123. 

Mora A, Riera D, Gonz C. A literature review of gamification 
design frameworks. 7th International Conference on Games and 
Virtual Worlds for Serious Applications, 2015. 

Wannenburg N, van Niekerk R. Early diagnosis and interven- 
tion for autism spectrum disorder in Africa: Insights from a case 
study. Afr Health Sci 2018; 18(1): 137—146. 

Villagrasa S, Fonseca D, Duran J. Teaching case: Applying 
gamification techniques and virtual reality for learning building 
engineering 3D arts. ACM International Conference Proceeding 
Series. pp. 171-177, 2014. 

Linde AS, Miller GT. Applications of future technologies to de- 
tect skill decay and improve procedural performance. Mil Med 
2019; 184:72-77. 

Huang YC, Lee IJ. A Study on the Development of a Mixed Re- 
ality System Applied to the Practice of Socially Interactive Be- 
haviors of Children with Autism Spectrum Disorder,” in Lecture 
Notes in Computer Science (including subseries Lecture Notes 
in Artificial Intelligence and Lecture Notes in Bioinformatics), 
2019. 


I 125 E Int J Cur Res Rev | Vol 12 « Issue 22 e November 2020 I 


